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(54) UQUID CRYSTAL DRIVING DEVICE 

(57)Abstract: 

PURPOSE: To provide a liquid crystal driving device which obtains high 
image quality and reduces an adjusting place. 
CONSTITUTION: The liquid crystal display system of a computer is 
provided with an inversion and non-inversion circuit 31 which changes 
the polarity of digital gradation data as it is digital, a data latch 34 which 
holds the digital data whose polarity is inverted and a DA converter 36 
which converts the output of the latch 34 to the level of an analog 
signal impressed on a TFT liquid crystal panel 1. By such constitution, 
the circuit constitution of a driving system is simplified. Besides, the 
deterioration of display quality occurring when high-speed data is 
passed through an analog amplifier or the like and the adjusting place of 
a gain bias or the like can be reduced 
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0, ci, •••c.-iic^i-E$nT¥J^'fi:sn«©i:. %%, 

[0 0 3 6] a±. iftMbitJ;^tr, 02©^ifi«s|©a 

ttscc^fiii. ^-n^w^aro^-n^ntffi^^nfcx 
50 jb-r-st. cn6-r'<T©§fitc<t-3T¥i^'(fc*nfcS 

£E**»e,n5. 2:©«BES*Bi|ill^A*-r-6 2:tCJ: 

5. 11©* 5 c. *iiifi«»j©aEaffisiiiieT!«, 

!IC-r5X'r';/5^©»&XA-5CilcJ;0. i6MIS:t|£E 
^^^■^ii^hCtiflTt. ti£5l5©i5»C*<©Sip«JE 

[0 0 3 7] 03 tt*:%W©?SSB«I«S&«3fieT-5m 
40 2©||JS0!IIC*t-tSffl*(lK**-r«t(S0Tab-5. 2|s:Sg 

CPi, -CPrA^eiCt^.^mSfSWL. §SCPo, c 

Pi. -cPi, •••cPT©«a®tt. -tn-ensipsg 

fiiC. 2C, " ^'C. "•12 8C-C»5. 
[0 0 3 8] €-«fiCPi), CPi, •••CP7©-7-r:?-X 

fflmffiia:, jasc*ifflg84 i©^A*ss^A»cffii!S3n, 
ssgfficpo, cPi, -cpjot/^xfiij^fiitt. -tn 

■fnftllfflX-1'y9=^SWBo. SWBi. •••SWB7&^ 
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(7) 
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12 



[0 0 3 9] ^«fflX<>>5^SWAD, SWAi, --SW 

[0 0 4 1] ^m^X-fy^SWAo. SWAi, -sw 
A7, l*tifflX^!y?SWBo, SWBi, -SWBr, R 
tXx^i^^^l-A^fX^^y^SWo, SWi, -SWrtCj: 

[0 0 4 2] SWA8«> ig»iSf|i§g4 l^AUA^S?- 

884 1 OA*mj£(7)1f >7^U >^^fC:t>«SgH^^S 

Que. =2'XCXV«fr 

[0 0 4 6] ^IC. 8 tf>y h0x^>?^^;l.A*M^;)^> 
x^i^3';l'A*A>f y5"SWo, SWi. -SWrfcA* 

>^iS'Jl'A:trA'r y^^SWo, SWi. --SWrJO^rt^iK 

(Om±&:\dyh (MSB) ti. v^;l'A*X'1'^;/^ 
SWrtcMJSU xw' v^iJ'^UAAm^coSTfit!^^ h 

Qcc. = 2» XCX ( (+Vrer) - 
[0 0 4 8] *SfflA^y5"SWA9 5&t:t>tC» 

[0049] 

Vcf8=Voif (7) 
VtoX. §fiCP8lCS^8nT(.i^«#Qcp8«, it 
(8) (c^-fJc-SJc^Si^o 

[0 0 5 0] 

Qcp8 = 2 5 6 XCxVoff (8) 
'A\Z. -Jtmmx-( y^SWAo. SWAi. -SWAbCO 



* [0 0 4 3] «»iii|i8g4 10ffl:^Ytt3te«fflA'f ^^5^ 
SWAB^:frLT, ill[g:iifS§g4 icD^A:^S^-A(C!lg 
ji$n^i:^tlC. S(®fflA^:y?SWB85li;^!lSSffl 
^ftCPs^^M^T, :tA*«i^AlC!l»jt$nTVi^. 
sy^, }aSiei|@8S4 lcoiEA:triffiTBti, S2pA:^mjBE 

mm) 'Vi.tizmf^^n^tmz. ^mmx-(y^ 
swAiRzs^mmm^mcFB^itvx. ^xtimrA 

28 xc (2 5 6 C) (D^mm^mLx^^^. z.(Dmii 
10 mm\z^'Dr^±^n^mi3n&\t{titim^ycuxi)>^ 

[0 0 4 4] &.±(D^^r3im^^mr^m&m9}mm<D 

Bo> SWBi. "•SWB8j0t:t>4*ffilca5£$n^o C 

tiiz^y). mnmm^AicDatiYf)^. mmmx^y^ 

SWBs^^hbT. «»iii|iS4 lco^A*«^A(Cft 
»a^n^. ;ioJ;5:^ft<SSJcJ;oTftA*ig^At 

mxtisi'B t(DK<DnvLmt. a: (4) tc^-r^t^ir 

20 [0 04 5] 

Voif= (mw^mm^4i<DjExt}m^B<Dmm - 

(a»iiBlg4 10^A*«^A(DSft) 
(4) 

S-^fiCPo, CPi, "•CP7(OjEft(^SffilB(7) 

^^SCPa. CPi. -CPrtC^SSnTVi^S 

[n = 0~7] (5) 

30 [0 0 4 7] mz. ifcaffiA^7^SWBo. SWBi. 
•••SWB8 0f'^T£:t7JKffi(C»Sbfc«, *SfflA 

-f-;5^SWAo, SWAi, -SWA9(Df '^T^:t>iK 

sx< y^\zmm'^nx\,^^mm\z%m'^n^mMQ 

CCb 



■ (-Vref) +Vofi) [n = 0'-7] 

(6) 

40 r^x^ty^mzWL^LtM. Wimmx-^ y=^s^B 
0. swBi. -sv^Bzo-f^x^^yvtmzWL^^ 
-^co^. mMmWi^4i<r)miiYfimn.mx^y^ 

SWB8&iffiLTftA:^AlCft!Ba$nTVi-5feJ&, M 
A:^3«^AtjEA*«ll^Bi:ora(7)«fiS53:. BlX:t7 

±yVm£V,ii\Z^\^<U^c 
[0 0 5 1] ^tz. ^aCPo, CPi. -QFi(01E^ 

^cD^, ^acpo. cPi> -cPTCov-rt^Ae 

^^^»a«)brc«??tl§aCP8C0V^:?-A«S(C^* 
5(? $fiCP8COT-r:^XffiffitCiB^i(ib;f5:m^?ffiAQcF8 
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(8) «pBi¥5-94159 
13 14 

AQcF8 = (l XbitO+ 2 xbitl+4Xbit2+8 Xbit3+ 1 6 Xbit4+ 3 2 Xbi 
t5+6 4Xbit6+l 2 8Xbit7) xCx ( (+V,ei) -( -Vrei) ) (9) 

[0 0 5 2] 2jiaT" 10110010" (D'f^'^^ ^ ±X@^t-^»bfc«??fSAQcP s tt. ^ (1 0) fC 

;l/A*m-^;^|tAA^n;fe«^r> bitO, bit2. bit3&tA)i ^"O^^b^^hifii^^^. 

16«" 0" (:t7JRffi) . bitl. bit4. bitSRlKblt?* [0 0 5 3] 

AQcrB= (2 + 1 6 + 3 2+ 1 2 8) XCX ( (+Vr«f) - (-Vr.f) ) 

= 1 7 8XCX ( (+Vref) -( -Vref) ) (10) 

(^SCPsOV-f :fXllffiO€&) = (-Vref) -Voff (11) 

hn.^. cntc<fcD, e:coffi:^IslKc9U:tfVout f^^a ^ (7) :fe<fcr;sc (11) 

CPo. CPi. -CP7JC,J:§«^gr(O5gti!i*t?^j:j0^o«:«^ 

Vo»t= (-Vr.f) -Vcfi+V*II= (-Vrei) (12) 

tur^. (9) \zmrm^(D^m^$>^rcm'&\z\t. 

Vo.t== (1/256) X (l-bit0+2-bitl44-bit2+8-bit3+16-bit4+32-bit54€4-bi 

t5+128-bit7)X ( (+Vref) - (-Vrei) ) + ("Vref) (13) 

tfsi^o 10110010" fi^xij^tiftm"^. 

[0 0 5 4] ±m<Dm\z7rzLrz2msii<o^>(i^^jvm^2o 

Vc.t= (178/256) X ( ( + Vref) -( -Vrei) ) + (-Vref) 

(1 4) 



[0 0 5 5] sk±o^^\z. :^mmm<Dm&mmmm 
n^n2" -2' f&o$SM^^-r^$acPo> c 

ti^n^y'^i^^mno^^'TikmizMfCsLrcmmm so 
§»jc^e$n, z.(D%m.^nitmmz^r>x^\^^ft 

m^^mmzxtiLx&^tr^^-hnmt)m^n^. 

[0 0 5 6] JK±> im\^tc^'^\Z. 03<^^ifi««J®ffl 

m^^2(D (n-i) m^oAfs^^mmm^^t^nm 

mmz^-^\^^xnm(o^7.'^ v^^^y • ^^yum-^^ 
z.t\z^K^. 'T^'J^)^/Xtlm^\zs^^&\^1tmsii^^m 

^£^m^mzx'h'tri\t. ^^'y^)vx•tim^\z1^^.\y 

mmnxn. mk(o^^\z^«ommm&^WL»^:it 

fi^X^^, 50 



[0 0 5 7] mA\t. :^mmmmsimm^mmi> 
S3o^«wfc:fe^tsm:^iHiK&^-r«^0T*s, * 

2r:><i^':/^7s(ommxi2n&tmi^^ri. ss-Vrei 
tiias+Vr.fi6^:oM©se^tt, eifi-Vref <f:«ai 

+ Vref (tCDHOSffi^C^l 6i>(0lTa&^o *fc, * 

^i®««ioai;fji5iKf^8i@c^M^ijgjS^^nfc§acPo. 

«tS^L/T(.i^. ^paCPo. CPi, -CPT^O^S^i-S 

§apt^, $acPo-cP3co4iH(^^a;&^ej5:S5a 

^SCPocfeJclKCP^coSSMfi, »2p«fi<iC. 

§aCPi:fe<^CXCPfiC0§affi[J^2 C, $fiCP2:B<t 

t;cP6 w§afliii4c, §acP3:fe<fcc;cP7<^$a 
fii«8c, Ajssffl^acpso^affiij. i6ct» 
*iiji5«»m^, ft^acpo-cpaor/^x 

xijmm mm) +VrcfuJc»«$n» *$scP4- 

A4 - S W At *5 <J; tXx ^ ;UA* A ^ y 5" S W4 - S 

w7S:frUT, sq5A*«E (mm) +Vreitc»)K3n 

mmx&^btintjm^tmmx&r)^ ^jt:^'r^t&i^\z\tm 
cmnttm-^nx^^^. 

[0 0 5 8] K±c7>cfc3?^c«^^^-r-5jffaiaB!iSie<D 
Bo. swBi, -'SWBBt)^:t>ikmzm&-^n^. r 
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(9) 
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15 



16 



IEA*a^BtOfflCD«ffi^«. (15) SC^t'*^ 
[0 0 5 9] 

Voif= (»»iii|i8l4 10jEA*JS^B(DSffi) -* 

Qdci. = 2'' XCXVoff [n = 0'-3] 

QDc- = 2--'*XCXVoff 

[0 0 6 01 *tC> 8 tf»y S<Dx-< i^^;kA*l»#30^, 
v'^;i/A:*jX-r 'y^SWo. SWi. -SWtICA* 

&tf-/h (MSB) «x-<S^5^;l/A*X-r!y^SW7lC 
x>ri^^^;PA*©^oaTfifcfi/h (LSB) 
Qcc. = 2»XCX ( ( (+VrM) 
[n = 0-3] 

QCC. = 2--'»XCX ( (+Vref) 

] 

^^ti^Tc^. $fiCP8(r«, S: (18) 

[0 0 6 2] 

Vcr8=VoM (18) 
«oT, $fiCP8(C3SAetlT«^i^«l^QcF8«iC (1 
9) {^^Tciiofc^a:*, 
[0 0 6 3] 

Qcp8 = l 6XCXVoff (1 9) 

:k\Z. ^mfflX-f y^SWAo, SWAi. •••SWA.tO 



(1 5) 



CPi 



•CP7tc*«;^nT(<i'5li 



[m=4-7] (16) 

[0 0 6 1] ;k\z. tkmmx^y^swBo. swbi. 
-swBs0'r^x^:i'y^m\zm^vrc^. ^mmT. 

-fty^SWAo. SWAi, - S WAg (DT'^T^*>« 

- (-VrM) ) /I 6+Volf) 



( 



[n = 4'^7 



30 



Vref) 4-Volf) 

(17) 

iVo. SWBi. •"SVJBB(D'r^r^:t>^m\zm^'r 
^. -^m, SStiHiS4 KDmtiYi^^. mm^Ts-iy 

WB8 ^miyr^xijm'=FA\zAmmtsnr\^^^ft 
Po. cPi, '"CP7<DjEM(ommm(Dm&:^h^yi^ 

^(D^^irx^mizM^^. §acP8CDV<:^A@ffi[t 
^yhlf^' 0" ^:^\r 1" (Z)Sc®&bitnT^rt, 



AQcfB= (1/16) X (l-bitO+2-bitH-4-blt2+8-bit3) XCX ( (+V,e 
f)- (-Vref) ) + (l-bit4+2-bit5+4-bit6+8-bit7) xCx ( (+Vrei) 

- (-V,ef) ) 

= ( ( (l-bit0+2-bitH-4-bit2+8-bit3)/16) 

+ (l-bit4+2-bit5+4-bit6+8-bit7) ) XCX (+Vrei) - (-Vref) ) 

(20) 

tU^o 'j!i'bit7l^" 1" i-ty^m) ttSiK^. C(Dt^<D^mCP 

[0 0 6 4] mtf, 2m&X. "10110010" (Dy^^z^ 40 s CO bfcS^fiAQcp 8 (2 

9}]^KnmmflK-n^ntz.m'^. vm. bit2, bits^i; i) \z^r^m^^z.tffix^^. 

tfbitett" 0" (:t72K^) . bitl. bit4. bit5*3<J:;y:iir [0 0 6 5] 

AQcp8= (2/1 6 + 1 + 2 + 8) XCX ( (+V,eO -( -V,ef) ) 

= (17 8/16) XCX ( (+Vref) -( - Vref) ) (2 1) 

;5it$acP8(Oy^A«ffitC^SSo $fiCP8<D'7^:fO S (1 5) t^^. 

= (-V,el) -Volt (2 2) 

SC (1 8) ^^XS^ (2 2) t(^^. 



(mmc P8 -^xefficosft) 

fiCPo. CPx, •••CP7{C<i;§®^^Oi^S!j7&^;5:;^i-Qfc 

Vo«t= (-Vref) -Voff+Voff 



= (-Vrel) 



(23) 
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(10) 
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17 18 

tur). a; (20) \z7rirmm<D^wjti^&r>itm'^\z \t. 

Vo»t= (1/16) X ( (l-bit0+2-bitl+4-bit2+8'bit3) /16 
+l-bit4+2-bit5+4-bit6+8-bit7) x((+Vrei)-(- Vrei)) + (-Vr*f ) 

(2 4) 

Vo,t= (178/256) X ( (+V,ei) -( -Vref) ) + (-Vr.f) (2 5 

) 

[0 0 6 6] &.±(D^o\z^mmmiz^n\'i. a 

tt. 2mo^mz\t. s^ttjaE+v,efCO20fg*^e2-'' 
fg (1/16) (Dm.m(^^^^tvz\^^<i>^. ^MvY 

:fett^m:^lHl8S<O-€-n<k0jf9l/l UC(S«-rsj:i:;&t 
[0 0 6 7] JK±. SiWL:fcJ;5[C, BI4c?5^JfiWcDffl 
$fi*^m)£cDS2p^fifiiO2©0^f&:^i^e2(;D (n- 

1) s«oa;^s«SMs*T^m<@(Dmd^^?5;^^a 

Pt, mfa(0ifl(c:m^C0S2pllJEEO2C0 (-n) XO* 

m^^2o (-n) X (m-1) ^f&conji ^-en^n 

iF\^vhmmzmr}\,^x. ^nm\zm»^nt:Lnxmm 

9 )vx-hm^\zm>^\.rz,%m^^w^\z^n^ti^. z. 
(0fEmtinrcmm\z^^x^\^^m^^mmmz?<i3r 
^zt\z^r)^ it^(D^o\zgr<<ommmBEi^m\f^z 
tu<. i^^jvxttmmzM}t:sLfcmtimj£f)m^ 
n^. s£oT. :^mmm\z^n\i. m&mmmmizi^if'f 

[0 0 6 8] ms\t. ^^mom^mwj&s^m^r^ 
^4(Dmmm\z^^i^ihtiM&^7F^rm^^x$>^. * 40 

CPs a:, ^>JEffl§acP9 ^^^LTVi^. $MC 

Po, cPi, -cF7f)>ihtji^mmm\t. $acPo-c 

P304i@0§S75^^;5:^ja<i:. $aCP4'-CP7<Z)4 

[0 0 6 9] zn(b(D^mCFo. CPi, -CPT^t, 

T:feO. la 5 O^Jfi^Tti, $aCPo-CP3?Jl«T&4 
tf^htCffi^L. ^gCP4-'CP7;!i^±tt4l::y htcffi 50 



[0 0 7 0] »Bm^mcp^\t. -:^(DU(D^^mc 
Po-cP3(c*rLTit3^jtcSi^$n. Tfi4H yhti 

ffla"rsSSCPo'-CP3i:fcJ;oTaEE&5>EU 

o~:^(Dm<D^^&c Pi ^cP7\zMVT\mm\zmm 

[0 0 7 1] m&cPcAzscP4<o^mm\tmm^mm 

c> §gcPi3^rxcP5<D§Si[ti2 c. ^scP2:& 
r;cPsc^$fiM«4 c. §acP3Rc;cP7(^^fiffi[ 
ttsc, iSffiiii@S4 icDA®affl§gcP8(o«gfii 
« 1 6 c, »&m^mc P9 o«fifittSi?«afflCT 

[0 0 7 2] Tffi4lf5/ htCfflS-r^SaCPo-CPs 

i^is^^n, ^i^jEM^acP9<h±&4tf-/h{cffl^-r'5 

[0 0 7 3] ^^MCPo, CPi, "'CP7(D'fy7.m 

«fflX-f y^^SWAo, SWAi, "•SWA7S^M^TS 

[0 0 7 4] ^aCPo, CPi, "•CP7i:. 3K«fflX 
-f!y^SWAo> SWAi, -SWA7:fe.ti^»«fflA< 

y^SWBo. SWBi. -SWBr (hTi^>yU>:^IiI 

Ps tx^Am7>:/ifm^^tix\^^^o 

[0 0 7 5] ZLmo^mmT.^ y^SWAa. sw 

Ai. '-s^vA7\txtimB^^>zfo>if'r^mz:t> 
^mzwt^^n^o 5tefifflA^y5"swAo, swai, 

-SWArilttSfflA-f 5/^SWBo. SWBi. -SW 

[0 0 7 6] ±s^&.tfv<ommt. mAiz^Lfcmscom 
mmx&^mtimKtmmx&r^. MJt>r^m\z\m 

mB\z7n'r^o\z. ^RcPo'^cP3(D'T^±xmm& 
tc*5tt^afi:^vi, ^EEm'^mcPit'^mcPA--c 

Pi t<D^^i-7.mfm\Z:i^»^^iSL^W2 tt^. 

[0 0 7 7] ^:i±(Dm^i^^r^m^mmmm(Dmti^ 
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(11) 



«fB8¥5-94 1 59 



19 20 

[0 0 7 8] »nmm?S4 1 coftA*«TAJ;:S 
n*S2jlA*SEE-Vrei«, Tffi4lf-/McffiS-r^ 
§MCPo-CP3COM^J'&*§fit. iJ-ffifflSfiCP* 

[0 0 7 9] C0«aBT, XA^n;/^:^*^©^^^;:^^;^ 

Ai, -s^A7f}t:t>^mtur). ^fc. ctitmmz 

^SfflX-f 5;^SWA8. SWA»:^t:t>«ffi<2:;&:D, ft 

y^mzrs^^Tctr^. z.<d^. ^mmm^mcFfi(D 

[0 0 8 0] ±fe4tf';; hiCffiS1-'5«fiCP4 

^(Dfsm. §*cP4-cP7 7&t^«$n*. siniot. x 

[0 0 8 1] ^IC, 3femfflX-f 5/^SWAo, SWAi, 

"•SWB8;J>^:t>4^^^;'^^i:> ^SC P4 Pt 

m'^n^mm^M.WMm^&cPB\z»W}r^o :i(Dm 

K=CX (Vcpo-Vi) +2XCX (Vcpi-Vi) +4XCX (Vcf»-Vi) 
+ 8XCX (VcM-Vi) +CX (V2-V1) 

K/C=VcFo + 2XVcpi + 4XVcP2 + 8XVcp3-l 6XV1 +V2 (2 6 



isasfic Ps \zmm^nx^^^m^&\zg:s\::''ftm&i.z 

[0 0 8 2] EK±\t. ±fi:4H-/ hJcffiS*r§§«CP 

4-cP7)^t-^(c5te«$n^«'&&^ufc?&«> ^tiKk^y 
4tf-/ htcffl^"rs§ficPo-cP3®vi'rn3j>^75t^s 

$n5J:5;S:x^i^3';i.«^*^X*$nfca^lC'b. s 

[0 0 8 3] :i(D^'^\ZbXs meCDy'^i^^Jl^T^ 

cPi^cPixi 5/1 6<D^Mm^mmL. Te4tr 

y hfr^iS-r'5«fiCPo'-CP37?aOC01/l 6C7>» 

mm^mmvx^^^. 

[0 0 8 4] 'A\z. mso^y"^ i^^j]^ ' r-ro^^i^m 
x^^izmmzmMr^ o 

[0 0 8 5] Tffi4 t:^y h twffiaf'&SfiC 

Po. cPi. CP2. cPs&r;cp»coT-f±xfl!iiiffi 



) 

[0 0 8 6] ^-rmmiz. nnmx^ y^^swBz. s 

WBi. '"Sy/B.^^ty^Wtlzm^Ltzm. 3t«ffiX'f 
>;;5'SWAo> SWAi, - S WAa ^:t>t^^lCS5£'r 

^, ;iniCj:D, VcP0-'VcP7«+Vrel tTi'S. ^ 

2:0«f, *SfflX^^y^SWA.Ji. :t>«f8T* 

0. }KStiii|@gg4 ICOW^'JY (m:^Voat) «SWA8^ 
^LT, SSliitaSg4 l(DaX::^ffl^AlC^!lS3i$nT 40 
V^§fc«), SttVitt. «»*iilii84 l<©iEX*«^B$S$ 

K/C= (+Vref)+2X ( + V,ef) +4X ( + V,ef) +8X (+Vref) 
- 1 6XV1+ (-Vr.f) -Voll 

Vi= (15X (+Vr«r) + (-Vref) "V^ii-K/C) /I 6 (2 8) 



ML. 

V2= (-Vref) -V.II (2 7) 

[0 0 8 7] §SCPo-CP3©T-r:^X«ffifi!l 
tC:fett§»ffi$n/::mfiVitt. ^ (2 6) RrXiC (2 
7) «Tc^J:5t3&S, 
[0 0 88] 



^fiCPsiCftiC (2 9) Jr^-rcfc5lC:t7-fe!y h«JEt 



(29) 



50 



Vcp8=V.ir 

[0 0 8 9] ^mi^T.^ y^SWAiRZSSWAi 

^ty^m\ZVft». »«fflX-f *y?SWB8^*>tt 
Sllcf^ii^tc, X:^snfc8 tf-/ hcOX'^^>?r5';i/X:^? 
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(12) 
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c^x^ v^3';l'A*M^O#t:^y h^rbitO (LSB) 
bit? (MSB) , ^(DR^y'-d^^mtO (LSB) jO> 
e»Nbit7 (MSB) ii-T-Si:, 



X^»y5^SWAo> SWAi. •••SWArRtfftSfflX^' 

-/^SWBo. SWBi, -^SyVB7(Dt> ' :ty^Wi^ 
K^T^o v'^;!/A;fJ©S±&tf-/ h (MSB) 

\ZMJ&L. ^Ttttf^yh (LSB) %mm7.'iy^ 

[0 0 9 0] m^\i. hjo^" 1" o^^. imm^ 

K/C== ( (+Vrcf) XNbitO+ (-Vrcf) XbitO) 
+ 2X ( (+Vref) XNbitl+ (-Vrti) Xbitl) 
+ 4X ( (+Vref) xNbit2+ (-Vrei) Xbil2) 
+ 8X ( (+Vfef) xNbit3+ (-Vrei) Xbit3) 

- 1 6XVi+ (-Vref) -VofI 

K/C= (+V,ef) X (NbitO+2XNbitl+4xNbit2+8XNbit3) 
+ (-Vref) X (bitO+2Xbitl+4Xbit2+8Xbit3) 

- 1 6XVl+ (-Vrtf) -Vcii 

Vl= ( (+Vref) X (NbitO+2xNbitl+4xNbit2+8XNbit3) 
+ (-Vref) X (bitO+2Xbitl+4Xbit2+8Xbit3) 
+ (-Vref) -Vpfi-K/C) /I 6 (3 0) 

t^^. ^V2= (-Vref) -VafI 

[0 0 9 1] m»mmiS4 i \z\t. :fc»M;0^;0^>0^oTV^ ^ 
[0 0 9 2] 

Voif= (igS*ii|@S4i0iEA;^«8^Bcomtt) - (« 

ji«<i@«84io^A*ai^Aoa&) 

(3 1) 

aeoT. sfivatt, sc (2 7) (tn^f^. ^ 

AQcr. = 2»-*XCX ( (+Vref) -( -Vrei) ) Xbitll (n = 4'-7 

) 

tfSi^. S: (3 3) tt^±&:4\^yh^m'r^'C»^. 
[0 0 9 4] 5>ffiffl^aCP9<J:0^i(iT^a#fiAQ'A' 

AQcf9 = - (C/16) X ( (-Vref)X (l-bitQ+-2-bitl+4-bit2+8-bit3) 
+ (+V,ef)x(l.NbitOf2-NbitlH-Nbit2+8-Nbit3- 1 5)) (3 4) 



(32) 

[0 0 9 3] 2:ntCcJ:0> SaCPo, CPi> -CP? 

(D'fy:^mi&m\zm^^n^yc ? o - vc ? 7 iz^m^n^ 

n&f)^-\- Vr e f e> - Vr e f iiZ^t VTzm. ±&4\^yh 

(cffiSfs«scP4. CPs, cpb. cFiiSiZS^mm 
§fi c p 9 <7) V -r 2& ^ ami c p 8 CO 

-( -Vrei) ) xbitn 
(33) 



hU^b. ^ (3 4) tn^&AM-jh^T^-r^Xh^o 
[0 0 9 5] Vi^, 'f^-^^)VX^mno>±X<0\ivV 
ffi" 0" (7)^:*. a; (3 3) IfetXiC (3 4) ft» 

iSffl^sc p, '^^tt-rsmi^ffiAQc F 8 \t. 

AQcp8 = 0 (3 5) 

<J::;5:So fi£oT> it (2 9) J^t/S (3 2) iggi 4^ 

iiil@l84 l;5^50tU:f3Vo«ttt, 

V..i= (-Vref) (3 6) ^ 



[0 0 9 6] WAa, 2jiJS[T" 10110010" COx^ 
;i/A*m^;0«A*$nfc«'&. bitO, Nbill. bit2. bit 
3. Nblt4, Nbit5, bit6J^T/Nbi t7^i, " 0" tfS:^. Nb 
itO, bitl, Nbit2, NbitS, bit4, bits, mtemSbiil 

\t. " 1" mwmm^4 ii)>6(Dmi]y 

.attt, (33) . (34) ckD 



VoBt=- ( (-Vref) X (0 + 2X1+4X0 + 8X0) 

+ (+Vref) X (1 + 2X0 + 4X1 + 8X1-15) )/2 56 

+ ( ( (+Vref) - (-Vref) ) X 1 
+ 2X ( (+Vref) - (-Vref) ) X 1 
+ 4X ( (+Vref) - (-Vref) ) XO 

+ 8X ( (+Vref) - (-Vref) ) Xl) /16+ ("Vref) 

= ( (+Vref) - (-V,ef) ) X 1 7 8/2 5 6 + ("Vref) (3 7) 

50 [0 0 9 7] ::<D^z>\ZLX. Xti^nnL'r>(z^^)Vm 
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[0 0 9 8] £A±0ct'5IC, *^JfS«ICj;n«> "f^l^ 

^n^n\z%\^x%'mzMm^n. ±fi 4 tf-/ Mentis 

HB04>mfflSacP9&Rttfr;fcaS), T&4fcftyhlc 

^*f6:"r§fflco$acPo-cP3ic^a$nfc:m^^ji> 

£E^§aCP9(CS5*^n. C:(7)ii'JBEffl$fiCP9^±© 
«SfiCliiBg4 l^A*T^2:i:lcJ:0> Xii^^i^^ 

\z^\f^7.-(y^<DSc. Rrs^mm\t. m4\z7fiLrcm 
4(Dmm9iiz^n^mijmmtmm\z^m^n^t^ 
\z. mmmm\tm4(Dmmm<DX'^\zmm-\-yr.iit^ 

[0 0 9 9] i^±. mmvTz^oiz. m5(D^mm(Dm 

*rbT, umizmm-^n. ^ko^^&nid^h^zMj&'r^ 
m<D^^m\zMLx. mnzmm^n-ft (m-i) laco 

B^m\f^ctu<. y'^ci^^jixtimmzMit^htzm 

So 

[0 10 0] :f:\z. ^^mom^mmmm^m^r^m 
5 (ommm\z^\f^mtim^^mm\z^^\^'^xmm't 
s. 

[0 10 1] m2i)>iE>m5^x\z7nLft^mmDAu> 
/^-^(D^m&^^^r^rz}^\z\t. \^yh^<DmM\z 
jsut, 2(D^^mm(r>^^nmi^^^ji!.-^\zr^^o c<Drz 

[0 10 2] 4^«§|cDm5o||}S0lltci3it;5fli:^I§IK 
[0 10 3] 13 6^^, *%^0?gSMg!jS®om5(^^ 

T, swTtt, i^jEEm'^mcPiomi^mizm^^nrz 

ynbrzm4CDmmm{z^n^mi3\B\mtmi»^»r). n 
it:^r^»ifiz\tmcmm^m'^nx\^^^. 
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24 

[0 10 4] K±cDcfc5tC«dESnfcJRaB»iSBfco 

li, E3 5{l^L;tS4(7>lllS«tr:feJt-6U*lHlK<!:l^tt 
[0 10 5] JlOjStaffilfiftBcDttStJCOt^TK 

i^? SWA7, iSc^fflX<*>^SWBo> SWBi, -SWBb 

[0 10 6] 0 6(7)}KSIS9ififiJi, SH^yhCDT^i? 

mfflx^^v^swAo. swAi. -SWA7. itnmT. 

-fy^SWBo, SWBi. •••SWB80:tX :t7JKSI 
leaser, SipA*IIJEEa>l/2 5 6CD»ffiT, 

h(cffi^-r^§ftCP4-CP7{C'::?v^T«, XigA*e 
iK? JEE<D 1 / 1 6 C0)|iS-Cffl:^m)EECD^^l:^iS!lS-rn«ct 
Vi. fc^:;ia. S«PA;f3SJBE;&t5 (V) (Dm^\Z\t. 5 

/1 6 (V) , rtj^t)^. ms Q omvm&o^mii^i:- 

^\z:^^o "thX. T&4tf-/ htcffl^TS^aCPo 
-'CPaiC'r^ViTH, -^(Z) 1 / 1 6 CO3HfS:0i£^ 

[0 10 71 7i-U^v-7.^-oy3:f)^\Z\t. 1 OmVg 

30 D//xA^-^C^ia^?^^&*eSU;5l^AJ:<. 10 0*£il 
^nolz\m^f3i\^K bf)^h7±a^7'7.i^-\t^^\z 
[0 10 8] y'^f i^^)V'r7.9-\t. 2 0 0*«if 

So 

[0 10 9]€£oT. 3 0 OmVgffiCOSS?TcfcVi±& 
^ 4 tfty h<0$gCP4-'CP7tCOViTti, SOmVeS 

$^IC. ^Ol/l 60SiSOS*$nSTS4bf 
yh(O^M.CFo--CFii,Z^^^X\t. 5 0mVC03fi}ffiU 

[0 110] ^:LX. :^^mm\Z^^^X\t. y^4\iy 
SCO^aC Po-'C Pa (D^^jitP^lC-rX hffiCOA-r 75^S 

wT&:j->4^ffitcL, ij'ffiffl^acP9(0Msa^M*S'r 

So 

[0 111] ;::Ocfc5»cfn«, T&4 tf^y h<^$ac 
5i? Po-CP3(Dfi^ii«@3g4 UC^:^•rs»ialW^Stt±ft4 
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(14) 

h©$ficP4~cp»©iastgiiigg4 1 \znr^^ 

Po~CP3l;:j:4tU:^jV,.,fflX^btt. ±fi:4ts;h© 
$2CP4~CPi»CJ;«ttJ*V..iCr)«'fktI^i;3 0 0 

[0 112] IKDi^C. 06{C*-r^J(S«tt, Xilf 
[0 113] ;i®J;5lw-rn«, TteH^y hirffl^-r?) 

h cffla-r 2 ®$s» 1 1^ i;ii*«iaT?i*SEt--5 c: 
[0 114] ^(c^^MosaaisiiSBtc^itsffi*® 

[0 115] Wffiro^fiSDAa >n-^©«fSTtt, 5<? 

mnmm9s<o9)f^Ai)mm+yr,i)^ft]tm& (-v 

y{;\^>p(Dmzu?>. corzit>mmms.(omm\zm 

[0 116] *%?g©^6. m7©*SSW4, 

)a:KSs»ft-r2)atsissiigesti«-r-5"b®Ta&«. 

?S:?>S1, »2®€fl:S:A^)7''<'>?^Jl'x-^tS:Jt> 

Ti!g^§a®-^{caw«icHJitou, ^-^mmoym^^ 
mnm<sm<DMKum^\zmmr^tb'h\z, mwmis 4o 

8S®IEAA jST-lzm 1 . H 2 ®««a[®(t>'C>#iS®«&<& 

HJiinU. -^*^SiiiiilS®^A:^3ai^l'SiK3nfcfi 
Mlg$S®fl&«lc® 1 2 ®m{(:r^lli;S{t;c;£S 

[0 117] sfc, m7®*igw®aEa)saii»g«. s 
wzmis.^%1. %2oisi&.^^xS^i, m2®«{fl:® 
f 't#iS®SffiSt>tJ||3®«ftSA*x>f 5^^';Vx- 

9\z^-j\^xm^^'B.(o-m\zmwti\zmwL. 
a®ffi^£jasiiiiiig®^A*^^ tcfttt-rs 1 1 1 

IC, jaffJii|iag®jEA:*iS^lc^3®^fii:l^i;m& 50 



iRfBg¥5-941 59 

EPtDb, jSitig«iS©*AA«il^i:ffl*«^®KIIC»il 
ffl§g&»^bfc"b®-Cafe-5. 
[0 118] il®#}^lcJ:-3Taficiii|iSg®|!rf^;S$m 
1, S2®^fi®it.ra®BEJcr5r4:*tT?#. 
8gSr-€-®^'-1' :?-5 y k>>'®«S«f ^#j6T?I!)fP5ii 

fm.mm(f>$m\z^<. % 

[0 119] *%9B©aESI!Bg!lSB©^6. 117 

[0 12 0] m\i^^^<DWL^mmmmo>m6<omm 
m\zm^&i-hm^^mtm^mi:ib^. 07c*v» 

T. SWA, SWBtt7:^D5>'X-fy9^-C&.S. CtX^ 
©7:^ni)'X-1'!y9'SWA. SWB;!iS:t>)KJi©^{C, 

■en-?n«{fcvi . . . me vi . * *tie^sfic ao-jsc 
afe«)'fc©t-r*. 

[0 12 1] je^«aCA®<|fii|», «(!!:VB®iSnS 

y- h'&^M.Tiggiii|igg4 1 ®MA*iS?AtcS^jS3 
tlTV>S. ?S»*ii|iig4 l©iEA*«g?Bttm&VCC 

[0 12 2] CB»«a»^$3-r«D. fil![iiiiiS4 1 

®ftA:'3JiS? AtX-f y5^?&:<t-tTtU;^«TV.., less 

18«I84 l®ftA*«^Atm*flll^^V..,®Wfc»« 

§icB®-asta*«g^v..,®MicsaianTt> 
BicRHman*. 

[0 12 3] Jil±©<t5{C«^StX&*IIJSM©JSaS 

nss c rtja 3 nr n « ^mm d a a ^m- cr> n 

T, 6^T^©I!)fPSrlft?l3-rs. ;fcfc-L. '^<D% (3 8) 

T^-rjc^c, «fi:vDa§firv..b ti^^&tu ft 
{iVCtt«ttVi.. i:«^a:v..i,o«f'l««ffitl/fc. 

[0 12 4] «ffiVD=ettVi.btifi:VC= [SffiV 
n+SfiVi..] -r2 (3 8) 

«aS!DA3>/'?-^'®S(lf^f4, ilg^SaCA's®««f 
<^^^_,;;^^^jl,^, j|g^§gCA*>e.JiSfflSaC 
B'v^^fiiS^Klt. iE-©i|gSi:UTffl:<j4S^V...*>e, 

[0 12 5] S-r, 5^-\'-viJ-'f i7;U-Cfi, TiruifX 
-fs/^^SWA. 7:)-ni^X'r-;/g'SWF. 7:J-n4/;^'f 
>;;5^SWD30t:t>!Kffit;teO, 7:^ni^X'f u/9=-SW 
B. 7:?-Di^X-1'>;/5^SWE*t:t7l*ffii:;*5. C;®fc 
». «t!l:VAl3:t8fiV,..ii|^tafilca5. JSgC 
iiffiSg4 irof^fflKiO. @<4VBi:m*«STV..,ffl 

c Attii5^ffl«(4AJ^-n-enmffi V A tsfiv B \zr3ii 
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2r 

[0 12 6] ($aCA(7)affi^) = (effiv»-.-« 
&VB) (3 9) 

0) ommtu^. 

[0 12 7] 

mmcBomiSLm = (mffivD-m&vB) = m 

^firVl.b-m^4VB) (4 0) 

SWF, 7:?-Oi^X^^>^SWD;e>t:t7«88T, 7:^n 
"1"(D^. 7:^n^X-r^;/5"SWB7&^:t 

jie^$acAoiia(o€tt^tt3fc<7)iE; (41) oarjt 

[0 12 8] 

mmcA0mfSLm) = (mttVmb-s&vB) 

(4 1) 

Wi^^^^ >±)vr^^z> \zmmm^&c b (Diii*«s^v 
^ (4 2) T^*3$n^. 

[0129] 

AQcB= [SffiVub-«&Vi..] X (§fi;CA0$M 
®) (4 2) 

mvB^i, mnmmm4 i\zmmm^f)^r>x\^^^rz 
m^Vo.i<DmmrA(D^ (43) c^aoi:;^^^* 

[0 13 0] 

ffl;^«TVoM=a(iVi-b-SSVB+«<a^VB- m 

ttvi„b-s&v...] X (^acAcossM) mm 
cBo^se) ==-i[fi:vi.6- [SfiVi.b-€fi 

Vi.t] X ($gCACO§gffi) -i- (^aCBCO^fi 
«[) (4 3) 

A*xY " 0" <0^. 7iru9 

X^^y^SWB;&^:*-7«ffi«h;^D. 7:J-n^X'f -/^S 
WA7!/«:t>4^88i;^^o Z.(ntLt>. jg'&SaCATCDa 

ffi*«?*Vo.t=StfcVi.b (4 4) 

h'^'^O'^^XZU^. 

[0 13 1] Xi}"?^ " 1" 0^ 

i:, " 0" <D^0mmmvi-o\t. 
®) -J- (SficBo^an) 

(4 5) 

[0 13 2] fsi^. m7 0)mmm\z^^^T\t. «&vd 



(15) #18^5-94159 

[0 13 3] £t±CDct^it*^M(^||6 0^SSW^, « 
©iiffi8g4 1 (^)ai:^«i^Voat i:!liji^$fiCB©K(C 

Tf-u^x^ y^swE^mmt^tt^iz. mmm^ 
fic B ©-sg ferns Vi . . ^rz\tmmi o^tm cm&^ 

i|ii84 lCDiEA*«?^Blcm&Vi..^:tt&Vi.bCD4'M 
10 ■r?^t)"&iSStii1gS§4 l©^<:>-^>>^k>i^0tti*# 

[0 134] H7{CfeViT«, ri-aifT.^y^ 

SWA. 7:^n^X^>y^SWB, jg-g-^fiC ASiE-n 

•eniffl^^t. 1 tr^y h<^A*x>^v^;^x-^S7:^ 

X^^y^SWA, 7i-a^7.^ y^SWB. jS^^^SC 

[0 13 5] '^\z. ^^mom^mmmm\z^\^^^mti 

[0 13 6] ms\t:i^%m(DmSimw}mn<Dm7<Dmm 
m\z:io»^mtim^^^'rm^mx$>^o swcur^ 

>ttsio^> mitViuc^^^^mcA\zmmr^o c 
B\mmmmx$>r). mnrnm^^io^xidm^A 

m(ow^m\z^\t^wim&t^iSiXtb^. 
[0 13 7] &,}i(o^o\z^^^ntzi^mmm<Dmm^ 
m&m. $ nx -5 ^mm T^Au>n-^\z^\,^ 

Vi.c«, :;i^03S (4 6) T^rJ:^fc, mttVi..^:* 

[0 13 8] fisvc=aavine= [®svi.b+efi 

Via.] -H2 (46) 

§fillDA3>A*-:$^<?:)Kf^}j:, Je'&§aCA'\(D«i(?f 

[0 13 9] ^r. 7:fn^x 

^ry^SWC, 7±UtfX^ ^y^S-^-Pifi^y^l&X. 
7:^n^X-1' -/5^SWA> 7:i-n^X-1' :y^S WB^t:t 

:7«siT^'5o z.(oft^. ^i^LVAjftm&Vinctmn 
mz:f3i^. ^fz. igffii'ii§S4 icofpfflicjzo. mm 

50 (4 7)C0a0(Ji;^<£>o 
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(16) 

29 

[0 1 4 01 («EfiCA®«fiS) =St3:Vi..-«fl[ 
VB (47) 

[0 14 1] not^fig-e. A^jx-f " 

1" 7:J-Di)'X'f i^5^SWA*t:}-7iR!lg®*S 

Xtl^^'J^)W—91fi. " 0" (Dm. T-yu^T.'iv 

^JVf'-i'ifi, " 1" mffiVi.b iRSffitft: 
0. A*x-f i^^;Px-^'3>J. " 0" SfiVi.. 

CO 1 4 2] <g^^fiCAOii|«|CD«tegH, 

A:^5''i' i^^'JI/x-^*^ " 1" out, (^aCA©« 
ffiH) =«ttVi.b-SffiVB (4 8) 

[0 1 4 31 A*X'r>^^;i/7'-:5'*5, " 0" ®Nf. J*: 
(4 9) <r>m%tn.^. mRCAom^m =« 

fi:Vi..-mfiVB (4 9) 

i6^$JiCA®-7'i':^-x«ffifflitc5'-v—:^a 

BiL., :i®^i^®»aiS:^r-\'>-fe;vr •6i5tc)i3affl$ 
acB®m*sg^v..,«jtrmw*««p»-rs. ^^w-rs 

Sl^fiAQcBtiA^xWi^^'Jl'X-^'*!. " 1" ®Bt. 
AQcB= [S&Vi.b-SliVi.e] X (gFSCA®$M 
16) (5 0) 

[0 1 4 41 A;'Jx^• " 0" ®Nf, 

®^ (5 1) <Dm%t-fS.^, 30 
AQc.= [«fitV...-«fitV...] X («aCA®ieffi 

fit) (5 1) 

Nf. (4 6) 

(ai*«Tv...®ttfi) =ffifivB- [«ttvi.»-«i 
ttvi.c] X (^facA®^fiffi) -7- ($ficB®$a 

fit) (5 2) 

[0 1 4 5] X1lfy('J9)Vf-91fi. " 0" ®^, 5*: 
©IBffiiC (5 3) ®a»3t:^S. 
(m*^7^v,..®«fi) =Sfi[VB- Wfl:v...-« 

ttVi.c] X ($fiCA®$fitt) -f ($fiCB®$fi 

fit) (5 3) 

Xii7'^z^6')VT-i'ii\ " 1" (Ont. " 0" ffll^® 
Vi.o= WfiV... -mttVi.b] X ($fiCA®$fi 

fit) 4- ($acB®$afit) (5 

4) so 
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\ZfS.it. 

[0 1 4 61 uii<r>xo\z^^'m<7iW,7 <Dmmm\z3:.n 
tf, m&Vi.. tsfiv. .b ®tt'^i>^iS®mfiv... 

1 . . tiiSVi . b ® /L^^^Jfi®«{^5: t |Bi fcnmfi: 
vcsiascJBi|isg4 i®iEA*sa?B{cEpj)p-r-5i:tir 
5"-v—:?i}--fi';i'-r*-f+K®mfiVi.« 

®S»itc3|<. SjilS£E^i$®gV>^Si]SKiSltig;||iS 

•t^zitifix^^. s6tm*7:^D>/faE>b■^>.L^#ig 

[0 14 71 i^fe, 0 8®^iSW!C*tiTt). 7±ny 
X-l'y^SWA. 7:>-ai^X'f «:/?SWB, 7^-n5^x 

-iv^sYic. M^««cA*-en-enffl«iia8a!tt.^ 

tfry h®A:'Jx-r >^^Jl'7'-3'S:7:>-D^m^(c^^U 
T%<fcV^. Sfc, -5-0«f. a[a®«g-&«SCA*§>«rS 

[0 1 4 81 Gi±. m-<it^t\z. ^miomskmsm 

XiJ^^ (cS'::JtiTte-&^a®-«lcS*? 
WKWJJDU. i|g^«S®«SSS*«J¥iifiS®ftA*Sa? 
iC^i^f «giii|(gS®iEA;^J«3^(cmi. 
m2®«ffi®>f'i>#ifi®«&SWiBU, -i«*5iSlgiSi|i 
8g®ftA*«^fcSEiRanft:»Sffl«a®ffiiS{ca 1 * 

[0 1 4 91 Sit. ^mmmmmm^nf^i oiWk 
m\t. m^\zskttz>%\. s 2 jcz^sti. 912 

®m® 't''i>#ifi®«{4S 3 ®afi&A:^X'< 
:J' Jl/x-^ (CS-sfliTiie^^«®-JS{caiJWlCHJiD 

{^^$a®ffi^%s{iicig«i%®ftA:bjiii?(c^igrr 

Sttfct, ?SgJgi|s2l®iEA:^iffi^lcm3®«fi:tll 
CaeSTODL. «ffl9il@8g®ftA*«^i:m*Ja?® 
MlC«Mffi$fi&^jKL/t'&®T«^. 

[0 15 01 c®i;5c-rntf, RJioiiiis®airf^;S& 

mi. S2®S(fir®1'HIS£E»3-r5::i:*t-e^. jSgJi 

m^^'t<a^'i-t^ V ^ w>-:^®a«4>^^fj5Tiif^$ 

mili«JCit#tt®^V^JSaiS»lS®*<SiaT^5o 
[0 15 11 *58M®ffiSIS»gfB®®8®||JS 
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31 

[0 1 5 21 :^?6m<Dm8<Dmmm\mmskm^msir 
[0 15 3] -Ti^t)^, ^%wm^nwm<j>^i^i^ 

[0 154] ciromfciO, ^^^-i^i^-f i'jwaia 

[0 15 5] Sfc> M!lSJi**»ltfct?C#*i1S{!Stt2:3® 
[0 1 5 6J -tCT, *IIJiWTf4. JRJWIWS®-;^ 

[0 15 7] Z.<0^o\Z. 5"-\'-v-tJ-'fi';W(C, Diii 

m,^(o±^\^m^mM.\zii'oms.mniotm^&\znm 

[0 15 8] £^T. *^9^0»Kaffil!tgB0M8®|gJ6 30 

[0159] 09 \t^miommWi^u<r>^ & <r>mm 
^f'ts.iRxum^Aomzmm^n, Mmmm^tLx 

«fiB-r-5§a. 5 3ttTFTatSA*;V (01OTFT 

fi^i^^m. 5 4 ~ 5 6 \t-m*^m»mmis 5 1 ®se 
5 i®ai*«^tsitoA*fis^Awssis-r5X'f 40 

5^. 5 8~6 0{4$a5 4~5 6®1MtSSj»^-t® 
UTMiBtlW^niX'f 2/9^. 6 1~6 3tt?fS5 4~ 

5 etDmmt^f^ym^zmmtsn. «a«^ffl©x-< 
i?^;vA*?-^tcjt:i;TMBflsn^.x-i' 

[0 16 0] yife. X-fy^'S 7~6 3tt. 0trK«t« 

[0 16 1] *^ia{m-ctt, js^jgiti385 i®tb*sis^ 5(? 
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i:^??®25 30|SI(Cft1«f»f!Brffl©X-f ^5^6 4*tgJS 
^nrViS. dOX-f <y9^6 4fcx-<v'^JUA*x-^' 

[0 16 2] »±®<t:^l:«l^;Snft::^^Jfi0!l®ffiaiS 

[0 16 3] ;i®«SaSiiSfit:^V^Tt>. 

[0 16 4] s-f. 5'^->'-y-^i';n-otiTKBj-r 
5^Y-5^i}-i'i';i'm4. xi- 2/9^5 7sifli;T«© 

JiSSS l®til*ffl?tKCA*«^^ASfii|&-rs. C 

[0 16 5] set, ^Y-s?u-'fi';wtctt, nmm 

iggfflOX'f !y5^6 4 5£ffl#. A??f$S 5 3 SJSfiLiidSg 
5 l®tllA«HF*>€.«0l8-r. 
[0 16 6] ;i®«S8T, X'f yg^5 8~6 0*tKC, 

x-f <yg^6 1-6 3A^ig<, ^(Dmom&^mt. ai 

0®.fc5»x;ft5. S»itiliS5 l®SSA:^«^Attig 

[0 16 7] ;i®^. iSSCiii|@l85 1 otb^jJSTfcttft 
?^$fi5 3)!>t««8SnT:fee-r, S»lii|ilg5 i®ta* 
JS^-ttigffl»J(!! S n«:KIEA*«l^-A KBttaiKS nr 

*)£U?t«38Ttt. «StlgitiS5 l®ai*SEVolii' 
9>H (»») W'<;i/K;a:oTVJ5. 
[0 16 8] :k\z, x^^-i^-^-f Ji^m^r 

«yh»5^#ttU X'f s/5='5 8~6 3t>liy 
rs. x-f'X5^i'-i?-y--l'i^;m, X'f<y5^5 8~6 3 
eiKS^^fflOx-C v^JVAAx-^lCfSUTBSiaL. 
ft«25 4~ 5 6 «I»SSnfc€?9*x-r y3';P5*-^' 

[0 16 9] x-f xg^v-v'iJ-'f i'JWCtt, 

%£[iiifg»5 1 ®ai:4«iii'7'(c^fiKdn;^ft#erjeK^®x 
y 9^ 6 4 *tM sasciilis 5 1 <omtiiS'f\zmm 

[0 17 0] 5"^ '0' ®^»Ctt. 

0 1 1 a ® J: 5 fcSft 5 4 ~ 5 6 *tmiiiaST tffiiRS ti 

-TA<DAi]^&\zmtii^fS.\/^ittb. W*«3-ToW:^ejE 

Vo H p'<;i'®*st/ft«.. 
[0 17 1] v'^;i/x-^!«i * 1 • <omt. 

01 1 b®J:5»z«e5 4-5 6;!i«i''7>H(c:ffi«$n 
5. ::®t#. JsecJiiliffis 10K«A*®?A®A* 

€lJEE*ti)^7>Hfc^JUTA®;^|6llC*^b-r«&«), 
iei|ilg5 l®ffl*€ffi«iE®7!7lRltC^^bL/. llJ*«g?® 
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CO 1 7 2] HI 2tt. H9<0SI»S«K*ViT, A*T 

'1' nm<r)%mm^t7-)-u!fmn(otiiti%v^ 

^■rtitt , 01 0\Z^tf-'r-i^^9)V1fi'^Tf^ 
CO 1 7 3] :*:|gJI^©JffiSSSiSBT?«, 

CO 174] ;i<0i5lC. BI9©*lfi«f!ir(4. ^-^-5? 
SS® fll*Jg^*> 6 A#S W D Bl-r r t K J; o TSifPii 

CO 1 7 5] ^(C. 2|:%QI©8ciiffiM£iB©m9(D|g!S 

WlctJViT, BJl 3-01 4&#ML/fe*te.KW-r§. 
CO 1 7 6] HI 3»:4:^gQcO$&SM«l&«(Om9®^ 

t&««l(;:«lt<&m:<}|§IIS&^t-mBI-7»«. Blister 

6 6 »s!p«iig 6 5 tmm&omm^ 
CO 1 7 7] &<±.oii^\zm^^i\it:^^mm<Dm&m 

CO 1 7 8] C©J«iiKi!|gHIC*JViT'b, ^:^^ftm 
CO 17 9] *-f. 9"-\'->'-9--1'i';HCt)V>TBi?8-r 

liiiss i©m;fj«^tSieA*iffii^A£Si^-r«.. c: <w 

C,0 1 8 0] J1©JKJBT. X1'>;/5=-5 8~6 0*«BBi;. 

x-r-y^^e i~6 3/0tgg<. zmttcom&^mt, m 

1 4 ©J: 5 teas. tggtiiiliSS l©S<EA*ffl^Ali 

fisS5»anTv>ifcj&. 5 4 ~ 5 6 fctt^agfiE 
CO 1 8 1] fMummms i©A:^«^^»cas¥fiiii6 

5 i:|8|Sfi:©Sipl;!ll6 6*iSEjSSnrv»2>. JSiilHlK 5<? 
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©Al8f$SfcHai*S«E®:fc^<.5> «m©S3£lxft:SIp 

CO 1 8 2] -AlZ. ^ 7.=f-\r-'J^^ )V^WL'm- 

Tv^*t>*t. ^iaf4A*an57*^';?^'ji'AA7*-:j'© 

b'-yNSc:»#ftU X-f <y5^5 8~6 3 feH-y SS^^?? 

fi-r^. X'TX^^-v-i'-y-'f x-r<yg^5 8~6 

3 ttaS^^fflOT'-f v';S';i/A*5^-^'tC*£:DTBiK 
L. 5 4 ~ 5 6 CSfflSnfcmiKfS5'^ >'^';WA 

tt. S«|5«aifflX'fy5^6 7&§|<;^t-r^a5 4~5 

6 fcssi^ n&«?«f 5 2 t=^»u, x-f 'Jt^jvx 
CO 18 3] ^^JswjcjctjTfc, ^%<r)mmmt.n 

CO 18 4] ;i©<k^tC, H 1 3 ©SISIfflTtt, g^-v- 
TS il tT!lSSlHlil5©fi«f«g'v©^SjiSS)i*S 21 

CO 1 8 5] &.±mm\^T:L^Wkm\z^^-i^m.§^ 

Sft«B©a*lal»5tt, ■r'<T«Si!DA3>yN*-^'T 

CO 1 8 6] £ilT-tn&©DA3>'n-:5'S:fflV»&ffl* 
lalKtOtiTlftig-rs. HI 5ttSfit*fflt»fcDA3> 
A*-^©0!ITfeS. 7 nitSI?ii(@gg. 7 2ttS^€ 
JI. 7 3 e. 7 7 ttxw- i^^';Hli95'-:J' © tf y h ©S 
*fClSi;T:*-> • ^y^WLhltZtX^ v'^m. 7 8*»6 
8 2 ttSipSffi 7 2 *5^ELT, PiEifiJE*55^T5S 
tn;»-C*-6. 5>ECJ;oT3S*Ufc«»©Pifll«JI©5 
•6. x^>?^;H»P7=-5'tCj^*S1-5t>t:3©|liiSajBE 
*y X'f <yg^if 7 3~7 7®tf'©(y'tO{C<J:-oTaW$ 

T«ffi-r5!aficJi(iS7 1 sffift L,Tai*an5. 

[018 7] HI 5©SttS!DA3>n-3'«, «»© 
hfCJEUfcPiiSmEESSI^U *ne.O|iiiB®ffi© 

CO 1 8 8] 2}:^JS«aj-Ctti^JEffim©fitaffi€:r'^TSSi 
fcf^^h©'<t»CH:Wbfcfitt:fit©«ilt* 

CO 18 9] HI 6»iSjKSfflV^itDA3>>'N'-^'©fc 
^Uf^CWT**. 9 ltttR»Ji®S. 9 2ttiR»ia 
4§S89 1 (DWMmH, 9 3 »^2pmJEE. 9 47)^6 9 7 » 
v'^'JHiii8x-i'©tf2; h©S*-tC^£:i;T:f > • :t 

vimtts.i>7.-i y^m. 9 8*^e, 1 0 1 
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9 1 ©AAfijKTabS. 

[0 19 0] A:^fita9 8~1 0 l<r>&^m\tt^X^ 
9 7*JKi;*t, «#Ji4iS9 l<DA:^;Ja^CttBauc 

CO 1 9 1] *IIJfi«s|-e«A*fiJi®ffiSiii*-r'4T^ 

[0 19 2] 01 7tt;£«SSJg*fflVi&DA3>A'-^' 
©WTftS. lllBiftSmilSS. 112B!l5Jia*i. 

113 ttSipSJEE. 1 1 4:*^e. 1 1 7 >;^;Hi|fig 

'f 1 1 8*ic,i 2 ittjg«i«iB»T*a. !e« 

ffi!lttfiffl©&f£lt#fi-r^. J^mSgiSPl 1 8~1 2 
l«. X'fu/^'Si 1 4~l 1 7l:;icT. -ecDO-tr^ 

■p*«ig»iti|BSl 1 1 tfSSffital 1 2CJ:oTffi* 

[0 19 3] *I^Ja«a|-ce3gllfiiEigO«jgMS-r'<T^ 

[0 19 4] 01 sa:^—^—!}-^^'; >i/:*iesfflv» 

&DAD>K-^0«a|-eS&5. 1 2 5 ttsBI^J'lilK, 12 

tcfiin-r-s. >''J7;i<'x-^'0«sii£0i 9ic*-r. 01 

9 (a) tt-^-y-'f i7Jl/t3©;fS:^T. v'^' 
5r-^©PgiSi[tJt«fiJLfc/mx?J^£ t4 tLxmmr 
?>mx$>?). S&019 (b) ii-lS.D-'i ^}\^t3(OU 

KJ^S: tB tbTgji-rs^ilJTafeS. 01 9 (a), 
(b) ®teme'U7;Wx-^'{Cj;oT. 018©7.'f-;/ 
f^l 2 7*t:t>- ^7<^8it;ftSi:SJp<iEEl 2 6*»& 

Slij-ieiK 1 2 5 \zmmmwiL, m»^^ 1 2 5 k«x 

CO 1 9 5] !&*5, 01 8t?{iSip^l 2 eSffiVifc 
02 0 C^-r J: 5 K. 1 2 8 SfflV^T 

[0 19 6] 

S J: t 6. je(3i'7:?-P i^lHl8Sfe J:r/WaElelliS*«#ll8T 

[0 19 7] Sfc. |iifig7'-4'£fE16-r-57'-3'5u/5^ 
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\zm^mijm,^^tm&m 
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20 [0 5] 4:|e^®«eSlSKlg@$^i^-r'&ll4®$JS«A| 

tt* (a:^i3i»£^-rBi)«0 
[06] ^fm<nwi^mwimM^m^t^m^o)mmm 

lC*tt5tll*lHlK£*-rS!^0 
[07] 2|:;e^®»cAK|jiSjB$«lt£-r<&|g6®^lS«!| 

(C* Its ffl AiagSSr^f ^^0 

[08] :^^m<Jim^mWim^^mm-^^7 a^nrnm 
\zm^mijmi^^7fitmmi 

[0 9] :4i:^§^©%s^»i&e$)Pi$-r'S>tr8®iiie«^ 
\zm^miim^^mt^^m 

30 [01 0] *5g9g©®8©||Jfi«3Jtfctt«.m:^|5IK©3JS 
1ilM^^®^[iljS0 

[01 1] :^%m<r>$^^<Dmmm\z^\-)^mfimxi<F)T 

[012] :^»qs©^8©^«|ic«lt^m:^[5ll%©n 

[013] 2|cfe^®%sjsiijise&mt--&ig9®iijs 

«f!ll'43tt-5lll*lHl«S*S«-r«lfl60 
[014] *^?g©i59®*JfiWC*lt5ffl*IaIK©* 

fl!!ifm®^lHllS0 

40 [015] 3^%B^©%sstti^e<£:^^r-&m 1 0 ©n 

a^T^I^0 

[016] :4c^9]©%SiiSi(ise&^^-r-&i( 1 i©ig 
5%-r«fi£0 

[017] 4:^W®»(JiiS9!l£tt%«|j$-r^m 1 2®SI 
JSWfc*tt««SgigS!DA3>n-5'*fflVifcm*I5iK 

S:^i^-r^fS0 

[018] *»HJ®}8c^fi8S!igitS«l»?S-r*mi 3©* 
50 ifi«>lllC:fettS*-/'?— y->:/'J Vi^HDAnVA'-^'^ 
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